steatorrhoea, and malabsorption in patients with progressive systemic sclerosis.9'-Enteric bacteria rapidly hydrolyse glycine and taurine conjugates of cholic acid, chenodeoxycholic acid, and deoxycholic acid. ' l Deconjugated bile acids are rapidly absorbed from the small intestine and spill over from the enterohepatic circulation into the blood stream. ""'' Thus, a sensitive method for the determination of unconjugated serum bile acids should permit detection of patients with bacterial overgrowth and progressive systemic sclerosis. We are not aware of a systematic evaluation of serum bile acids in patients with progressive systemic sclerosis. Therefore, we determined conjugated and unconjugated serum bile acids in patients with progressive systemic sclerosis. The findings in patients with and without history of diarrhoea as well as with and without advanced oesophageal involvement assessed by functional scintigraphy were compared. Two millilitres of serum were extracted on Bond Elut C18 cartridges.'9 The bile acids were eluted with 6 ml 75% methanol, passed through a SP-Sephadex column (H+-form, 4.5 cmx8 mm) and bound to a DEAP-LH-20 column (4.5 cm x 8 mm). According to Setchell et al'' the unconjugated bile acids were eluted with 6.5 ml 0-1 mol/l acetic acid in 72% ethanol (pH 4.0), the conjugated fraction with 6-5 ml 0.15 mol/l acetic acid in 72% ethanol (pH 6.4) and the sulfated conjugated fraction with 10 ml 0-3 mol/l acetic acid in 72% ethanol (pH 9.6). The last two fractions were pooled. After cleaning the unconjugated fraction and the pooled conjugated fractions by extracting the eluate with three volumes of nhexane after acidification to pH 4, the solutions were evaporated to dryness. The unconjugated fraction was directly methylated and trimethylsilylated. ance (values below 80%) as shown for unconjugated cholic acid in Figure 1 . Rises of unconjugated serum bile acids were most pronounced in patients with low oesophageal clearance.
Methods
In patients with diarrhoea, the levels of unconjugated serum bile acids were significantly higher (p<0-001) than in patients without diarrhoea (1.68 v 0-51 ,umol/l; p<0001). Again, this (Fig. 2) .
Of the 26 patients without diarrhoea, only five had raised concentrations of unconjugated cholic acid or chenodeoxycholic acid (Fig. 2) . Of the eight patients in whom dilated loops and/or a decreased peristalsis were detected radiologically, seven had raised serum concentrations of unconjugated cholic acid. All six Oesophaigeal clecarcince 1. Fig. 1 patients who showed no radiological evidence of an altered intestinal function, had normal concentrations of unconjugated cholic acid in the serum.
Discussion
In patients with progressive systemic sclerosis, defects of small bowel motility may lead to stasis of intestinal contents and may favour bacterial overgrowth of the upper small intestine by anaerobic bacteria such as Bacteroides fragilis or bifido bacterium. It has been shown that these bacteria are able to deconjugate bile acids.27 Deconjugated bile acids can easily pass into the portal blood by passive diffusion. Because serum bile acids reflect the bile acid pattern of the portal blood,28 it may be expected that bacterial overgrowth leads to rises in unconjugated bile acids in peripheral blood.`Indeed, the rise in unconjugated bile acids in the serum of our patients with progressive systemic sclerosis may be due to this mechanism.
Further analysis of the data showed that a rise in unconjugated bile acids in serum was mainly restricted to patients with signs of motility disorders such as impaired oesophageal clearance and diarrhoea. Diarrhoea in these patients may not only be related to the motility disorder but also to the properties of deconjugated bile acids. Deconjugated bile acids are poor micelle formers'2 and in addition may exert toxic effects on the enterocytes.?`2 Our findings confirm earlier observations"'3 stressing deconjugation of bile acids by bacterial overgrowth as an important pathogenetic factor for malnutrition and diarrhoea in patients with progressive systemic sclerosis.
Further prospective studies are warranted to investigate the clinical value of serum bile acid determinations in the evaluation of patients with progressive systemic sclerosis. Especially, a comparison of unconjugated serum bile acids with the 1-'Cglycocholate breath test34 appears desirable. In a separate study (jn preparation) of patients with bacterial overgrowth of the small intestine not caused by progressive systemic sclerosis, we have found agreement between a pathological breath test and raised concentrations of unconjugated primary bile acids in serum.
Our results suggest a relationship between motility disorders and bacterial overgrowth in patients with progressive systemic sclerosis. Unconjugated bile acids in serum were raised in about one third of patients with impaired oesophageal clearance and in most of those with diarrhoea. 
